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Abstract 
The significance of having a safe performance in residential property is because it leads to the building sustainability. 
In relation to the safety aspects in the performance of low cost housing, many cases have shown that most are fail to 
meet their objectives right from the moment they were declared complete. This paper aims to compare the safety 
performance assessment schemes use for high rise dwellings or low cost housing, namely Building Quality 
Assessment (BQA), Building Safety and Condition Index (BSCI), Building Environmental Assessment Method (HK-
BEAM), Comprehensive Environmental Performance Assessment Scheme for Buildings (CEPAS), Standard of 
House Performance Appraisal (SHPA) and Housing Performance Evaluation Model (HPEM). The objective of 
reviewing safety performance assessments as highlighted in this paper is to indicate a construct validity whether 
safety issues are concern in the scheme. It can be concluded that majority of the aspects are relates to significant of 
safety towards occupants of low cost housing. 
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1.  Introduction 
The aspects of safety in a completed residential or house should be able to enhance the quality of a 
building as well as to provide safety to the occupants. Therefore, it has become increasingly important to 
evaluate residential property for many reasons including in low cost housing. Despite its low value, a 
detail general concept of safety in low cost housing must be considered in order to maintain safety 
precautions and improve safety problems during occupancy period. According to [1], performance in 
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safety has become one of the attributes of building quality for high rise residential. Whilst  [2] indicates 
quality relates to the safety, that the user attitudes depend on the psychological well-being, feelings of 
security and safety and the perception of space as territory.  
The performance of low cost housing is caused by various factors or attributes. Whether a building is 
rated under good or poor performance, the rating is highly related to the failure of safety in the building. 
A study conducted by [3] pertaining to the safety issues to 355 group of low-cost house occupants in 
Penang, Malaysia has concluded the following: 
• Safety includes as a major problem in low-cost housing area 
• Poor workmanship and poor quality creates unsafe environment 
The fact that building that is imposed to poor specification and low quality of materials may lead to 
building deterioration and poor aesthetical performance. Many studies have shown that building 
performance is highly concerned in construction development as there are various performance 
measurement tools developed and introduced by the researchers to the building practioners [4]. Hence, it 
has become increasingly important to evaluate the performance of safety in low cost housing. As stated 
by [5], evaluating housing provides the required information necessary for ‘feed-back’ into current 
housing property and ‘feed-forward’ into future projects. The significance of having a high performance 
of a building is that it leads to the building sustainability. [6] pointed that building performance has the 
potential to play a major role in articulating the expectations of owners and occupants, and the fulfillment 
of them by designers and building operators.  
2. Overview of Safety Performance Assessment Scheme for Low Cost Housing 
In Malaysia, specific assessment of safety performance for low cost housing is not much establish, but 
there are several assessment of building performance in general, that has allocate safety as one of the 
performance factor in such evaluation. Therefore, this paper provides an overview of several safety 
performance schemes as a necessary support on why technical performances and quality assessment are 
included as the main component of a safe building for low cost housing in Malaysia.The schemes are the 
Building Quality Assessment (BQA) in Australia and New Zealand, the Building Safety and Condition 
Index (BSCI), the Building Environmental Assessment Method (HK-BEAM), the Comprehensive 
Environmental Performance Assessment Scheme for Buildings (CEPAS), the Standard of House 
Performance Appraisal (SHPA) in Mainland China and the Housing Performance Evaluation Model 
(HPEM) in South Korea. These performance assessment  are selected to be reviewed as it concerns to 
high rise or dwelling types of housing.  
2.1. Building Quality Assessment (BQA) 
Building Quality Assessment (BQA) is a computerised system of building appraisal that is used to 
obtain the score of building performance that is thouroughly relate to the actual performance in the 
building [7][1][8]. BQA is an evaluation that focus more on quality issues in the building, but safety 
issues are also concern in this system. [7] mentioned that BQA has defined the term “quality” as the 
degree to which the design and specification meets the requirements for that building. The quality issues 
in BQA system is divided into nine categories and further divided into around four or five sections which 
generally represent the effects of the building that users will be aware of, for example, what the user feels, 
sees, hears, etc. [7][1]  
2.2. Building Safety and Condition Index (BSCI) 
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The scheme of Building Safety and Condiion Index (BSCI) is introduced to examine the seriousness of 
the high-density problem in high-rise apartments in Hong Kong, by using a simplified assessment scheme. 
There are 19 building factors outlined for this scheme and each of the factors needs to be weighted by the 
building experts. The experts are identified as the respondents in this scheme and they are the experts in 
building safety that able to give their perceptions of the relative importance of the building factors as well 
as to provide the weightings of the building factors. The weighting of each building factor was finally 
computed by averaging out the weightings obtained from the consistent responses. 
2.3. Building Environmental Assessment Method (HK-BEAM) 
HK-BEAM or Building Environmental Assessment Method (HK-BEAM) is introduced in Hong Kong 
to measure, improve and label the performance of buildings over their whole life cycle [1]. The structure 
of HK-BEAM has five performance inputs, namely i) Site Aspects, ii) Materials Aspects, iii) Energy Use, 
iv) Water Use, and v) Indoor Environmental Quality. Under each category, there is a list of specified 
criteria that have an impact on the quality of the respective input. In most cases, these factors are 
dichotomous in nature; the assessment of other factors like annual energy use and natural lighting requires 
computer simulations or field measurements [9]. 
2.4. Comprehensive Environmental Performance Assessment Scheme for Buildings (CEPAS) 
The Comprehensive Environmental Performance Assessment Scheme (CEPAS) is the first building 
performance assessment scheme initiated by the government of Hong Kong and seeks to measure and 
label the performance of buildings over the whole life cycle, the assessment spans from the planning stage, 
through the design, construction, commissioning, operation, maintenance, and management stages, and 
finally to deconstruction. The CEPAS endeavours to address both physical and human-related issues 
amongst the core aspects of sustainability [9]. There are eight performance categories outlined for the 
CEPAS, which are i) Indoor Environmental Quality, ii) Building Amenities, iii) Resources Use, iv) 
Loadings, v) Site Amenities, vi) Neighbourhood Amenities, vii) Site Impacts, and viii) Neighbourhood 
Impacts.  
2.5. Standard of House Performance Appraisal (SHPA) 
Standard of House Performance Appraisal (SHPA) is introduced in China to promote sustainable 
development of the housing industry, to promote the significant of performance of housing, and also to 
protect the interest of consumers. [10] described that the SHPA is structured by five performance aspects 
namely i) Applicability, ii) Environment, iii) Economy, iv) Safety and Security, and v) Durability. Under 
these aspects, there are a total of 28 attributes, 94 elements, and 266 assessment factors included in this 
assessment. Each assessment factor is assigned a weight determined by a panel of experts, each with 
different backgrounds, using the absolute weighting method [10].  
2.6. Housing Performance Evaluation Model (HPEM) 
Housing Performance Evaluation Model (HPEM) is used in Korea in view of demand for better 
residential environments. According to [1], this assessment scheme was purposely targeted for multi-
family residential buildings, which are the dominant type of housing in Korea and it is a mandatory 
application to all housing in Korea. This scheme comprises a number of criteria for performance 
evaluation, that includes consideration for structural safety, fire and life safety, human comfort, the 
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physical condition of building elements and service systems. These criteria are evaluated based on 170 
parameters in the assessment model and these indicators are grouped under three main categories; 
Housing Environment, Housing Function and Housing Comfort. The indicators are further divided into 
Category and Sub-category to provide division of aspects that needs to be evaluated in the residential 
housing.  
The inclusion of safety in the above schemes is provided in a summary as per Table 1: 
Table 1. Summary of safety inputs in precedent Building Performance Assessment 
BUILDING PERFORMANCE 
ASSESSMENT THE INPUT OF SAFETY 
Building Quality Assessment 
(BQA) 
• Quality Category: Health and safety 
• Description: Mandatory and other health and safety issues 
• Section: Construction and Fire Safety 
Building Safety and Condition 
Index (BSCI) 
• Performance Indicator: Design  
• Category: External environment: the immediate external environment of a 
building can affect the health and safety of its occupants 
• Building Factor: Proximity to special hazards, Proximity to fire station 
Building Environmental 
Assessment Method (HK-BEAM) 
• Performance Input: Indoor Environmental Quality 
• Category: Safety, Hygiene, Ventilation, Thermal comfort, Lighting quality, 
Acoustics and noise 
Comprehensive Environmental 
Performance Assessment Scheme 
for Buildings (CEPAS) 
• Performance Category: Building Amenities 
• Building Factor: Safety, Manageability, Controllability Maintainability, Living 
quality 
Standard of House Performance 
Appraisal (SHPA) 
• Performance Aspects: Safety and Security 
• Attributes: Structural safety, Fire resistant construction, Safety of energy supply, 
Measures for fire safety, Indoor pollution control 
Housing Performance Evaluation 
Model (HPEM) 
• Performance Main Category: Housing Function 
• Category: Usability 
• Sub-Category: Safety, Convenience, Security, Adaptability 
3. Comparative study of Safety Performance Scheme  
Based on analytical review of the performance assessment as described in the above, it can be 
concluded that many countries have similar building performance appraisal systems. It is only pertaining 
to the approach taken towards the building and the residents; whether it considerable as highly concern or 
likely to be ignored. In accordance to the study conducted from the performance assessment, Table 2 
provides a detailed comparison of the schemes by several items and sub-items that relate to this research. 
Table 2. Comparison of building performance schemes in regards to its scope of assessment. 
ITEM SUB-ITEMS PERFORMANCE SCHEME 
BQA BSCI HK-BEAM CEPAS SHPA HPEM 
Scope of 
assessment 
Safety issues 3 3 3 3 3 3 
Quality issues 3 X ¶ 3 3 X 
Health  3 3 3 3 3 ¶ 
Security 3 X X 3 X 3 
Indoor and outdoor environment 3 3 3 3 3 3 
Structural element 3 3 X X 3 3 
Engineering Services  3 3 3 3 3 3 
Architectural element ¶ 3 3 ¶ 3 ¶ 
Building materials 3 3 3 3 3 3 
Fittings/ facilities 3 ¶ 3 X 3 3 
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Green issues ¶ X ¶ ¶ 3 3 
Amenities 3 3 3 3 3 3 
Note: 3  Highly applicable  ¶  Marginally applicable  X  Not applicable 
 
It can be concluded that majority of the aspects are relates to safety in low cost housing and majority 
of the schemes are also highly related to engineering services, building materials and amenities. Hence, 
the comparison of these aspects will be further elaborated and established in order to determine safety 
category, safety elements and safety attributes. 
4. Conclusion 
The study revealed that the scope of assessment is not much differ among the six schemes. The next 
outcome of from the survey will provide a validation of the safety category and elements based on the 
perception of building and safety experts in Malaysian construction industry. It is hoped that the outcome 
of the survey helps to develop a weightage scale of safety performance in Malaysia’s low cost housing 
that needs to be correlated with the occupants’ satisfaction score. 
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